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Sazetak

Svrha: U ovom se istrazivanju Zeljelo medu dodiplomskim studentima Sveucilista Sains Malaysia
procijeniti broj oboljelih (prevalencija) od samoopazene halitoze i s njom povezanih ¢imbenika.
Ispitanici i postupci: U ovom presje¢nom istrazivanju rabio se upitnik kojim se procjenjivala sa-
moopazena halitoza i s njom povezani ¢imbenici. Sudjelovalo je 300 studenata dodiplomske na-
stave, i to po 100 sa studija medicine, dentalne medicine i medicinskih znanosti. Rezultati: Sred-
nja dob studenata bila je 21,7 godina (SD 1, 75), a medu njima su bile i 202 (67,3 %) studentice.
Kod 13 posto studenata samoopazena halitoza otkrivena je tehnikom ruka na usta te je njih 9,3
posto izjavilo da zadah utjece na njihove socijalne kontakte. Vecina studenata (79,7 %) osjetila
je neugodan vonj iz usta odmah nakon budenja. Studenti dentalne medicine rjede su prijavljiva-
li halitozu negoli oni medicine i medicinskih znanosti (OR=0,34 ; Cl=0,12, 0,95), Studenti koji se
redovito koriste vodicom za ispiranje usta i cetkaju jezik takoder su rjede opazali halitozu. Preva-
lencija halitoze bila je ve¢a medu studentima s gingivnim krvarenjem i naslagama na jeziku. Za-
kljuéak: Halitoza je ¢es¢a medu nedentalnim studentima. Cimbenici povezani s tom tegobom jesu
gingivno krvarenje i naslage na jeziku. Redovito koristenje vodica za ispiranje usta i cetkanje jezi-
ka itekako su korisni u prevenciji halitoze. Studentima se preporucuju profesionalna njega i kori-
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Malezija

Uvod

Halitoza je pojam kojim se koristimo kod opisivanja ne-
ugodnog vonja u izdahnutom zraku. Ta je pojava opéepo-
znata kao zadah, a uzroci mogu biti unutarnji i vanjski. Vanj-
ski uzroci su konzumiranje hrane jakog okusa, poput luka,
¢e$njaka i pojedinih zacina, te duhana ili alkohola. Zadah je
prolazan i obi¢no nestaje ¢im se ukloni uzrok. Konstantni ili
kroni¢ni zadah uglavnom je povezan s unutarnjim uzrocima
— bolestima i poremecajima u usnoj Supljini, poput dubokih
karijesnih lezija, parodontne bolesti ili bolesti oralne sluzni-
ce te infekcija (1). Losa higijena, te bolesti i poremecaji osta-
lih tjelesnih sustava, poput di$noga, probavnog, bubreznog i
endokrinog ali i pojedini lijekovi, takoder su povezani s ha-
litozom (2).

Halitoza se ne smatra samostalnom boles¢u, nego je vise
drustveni problem koji moze prouzrociti osobnu nelagodu i
neugodnosti. Pojedinci koji pate od halitoze, posebice stalno,
mogu se osjecati nelagodno i nesigurno u blizini ostalih ljudi.

Intoduction

Halitosis is a term used to describe any unpleasant odor
in exhaled air. Commonly known as bad breath, it may orig-
inate from extrinsic or intrinsic causes. Extrinsic causes in-
clude intake of volatile foods such as onions, garlic and cer-
tain spices, as well as consumption of tobacco or alcohol. The
foul odor is transient and normally disappears after elimi-
nation of the cause. Persistent or chronic halitosis is more
commonly associated with intrinsic factors, including diseas-
es and disorders that affect the oral cavity, such as deep car-
ious lesions, periodontal diseases and oral mucosal diseases
and infections (1). Poor oral hygiene, diseases and disorders
of other systems of the body, such as the respiratory, gastroin-
testinal, renal and endocrine systems, as well as use of certain
medications, have also been associated with halitosis (2).

Halitosis is not considered a disease per se but rather a so-
cial problem that can cause substantial personal discomfort and
embarrassment. Individuals who suffer from halitosis, particu-
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Stupanj samopouzdanja moze biti negativan i drustvene inte-
rakcije sprijecene jer pogodeni pojedinci nastoje smanjiti raz-
govor s drugim ljudima. U literaturi se isti¢e da oko 50 posto
svjetske populacije ima kroni¢no neugodan zadah iz usta (3)
i od toga broja oko pet posto ima tesku halitozu (4). Kod go-
tovo 90 posto pojedinaca s ovim stanjem pronadena je veza s
oralnim uzrocima (5), pa je halitoza jedan od glavnih razloga
za odlazak stomatologu (6). Premda zadah iz usta svatko mo-
ze otkriti sam izdisanjem na usta pokrivena rukom, mnogi ni-
su svjesni problema dok im to ne kazu njima bliski ljudi, po-
put supruga ili supruge, rodbine i bliskih prijatelja (4).

Tako je halitoza rasirena po cijelom svijetu, prema nasim
spoznajama, u Maleziji se nije proucavala. Zato smo proci-
jenili prevalenciju samoopazene halitoze i s njom povezanih
¢imbenika medu studentima dodiplomske nastave Sveucili-
$ta Sains Malaysia, to¢nije medu studentima medicine, den-
talne medicine i zdravstvenih znanosti.

Nakon diplome ve¢ina tih studenata bit ée ¢lanovi zdrav-
stvenih timova i na poslu ¢e mozda ¢esto biti u bliskom doti-
caju s pacijentima, klijentima i zajednicom. Studenti bi mo-
rali biti uzor ostalima, $to znaci im se iz usne Supljine ne bi
smio osjecati zadah. Izbjegavanje halitoze pridonijet ée i ucin-
kovitoj komunikaciji s porukama zdravlja i obrazovanja.

Ispitanici i postupci

U ovu popre¢nu studiju bilo je ukljuceno 300 studena-
ta dodiplomske nastave na Sveucilistu Sains Malaysia. Poda-
ci su se skupljali tri jedna u srpnju i kolovozu 2011. Veli¢ina
uzorka odredena je formulom za procjenu pojedinacne pro-
porcije s 95 posto pouzdanosti. Na temelju rezultata dobi-
venih od studenata dodiplomske nastave na Stomatoloskom
fakultetu Sveudilista kralja Sauda u Rijadu, u Saudijskoj Ara-
biji (7), procijenili smo da ¢e prevalencija halitoze medu ma-
lezijskim studentima biti 44 posto. Pretpostavili smo takoder
da ¢e uzorak veci od 263 studenta omoguciti preciznost od
0,6 (6 %). Radi uracunavanja 15 posto rasapa, odlucili smo
se za uzorak od 300 studenata. Za odabir je koristena ne-
proporcionalna slojevita nasumi¢na metoda. U obzir su uze-
ti svi studenti od 1. do 4. godine iz zdravstvenog kampusa,
osim onih koji nisu Zeljeli potpisati pristanak ili su na zavrs-
noj godini. Na sudjelovanje u ovom istrazivanju pozvano je
100 studenata medicine, 100 studenata dentalne medicine
i 100 studenata zdravstvenih znanosti. Svi su potpisali pri-
stanak. Istrazivanje je odobrilo Povjerenstvo za eticka (hu-
mana) pitanja Sveucilista Sains Malaysia [(USMKK/PPP/JE-
PeM 236,4(1,13)].

Samoopazena halitoza procjenjivala se tehnikom postav-
lianja ruke preko usta, a provedena je prije obroka kako bi se
izbjegao utjecaj mirisa hrane. Ispitanicima je receno da ne
¢etkaju zube i ne upotrebljavaju pastu za zube barem osam
sati prije testiranja jer okus tih proizvoda moze prikriti zadah
iz usta. Neposredno prije provedbe postupka ispitanici su ¢i-
stom vodom temeljito oprali ruke. Nije im bio dopusten sa-
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pun s mirisom ili neko drugo sredstvo za ¢is¢enje. Ispitani-
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larly the persistent type, may feel uncomfortable and self-con-
scious around other people. Confidence levels can be negatively
impacted and social interactions inhibited as affected individu-
als tend to minimize direct conversations with other people. It
has been reported that at least 50% of the worldwide popula-
tion have chronic oral malodor (3) and 5% have severe halitosis
(4). Moreover, halitosis in about 90% of individuals with this
condition was found to be related to oral causes (5), with hali-
tosis being one of the primary reasons for seeking profession-
al dental care (6). Although foul breath can be self-detected by
breathing into a cupped hand, many individuals with halitosis
remain unaware of the problem until told by people close to
them, such as spouses, relatives and close friends (4).

Despite the worldwide prevalence of halitosis, this con-
dition has not to our knowledge been assessed in Malaysia.
We therefore assessed the prevalence of self-reported halitosis
and its associated factors among undergraduate students at-
tending the Universiti Sains Malaysia, in particular those in
the medical, dental, and health sciences courses. Upon grad-
uation, most of these students will be members of a health
care team, whose jobs may involve close and possibly fre-
quent interactions with patients, clients and the community.
The students should be motivated to be healthy role models,
which includes keeping their mouths free from oral malodor.
Avoidance of halitosis will also contribute to effective com-
munication of intended health messages and education.

Material and methods

This cross-sectional study involved 300 undergraduate
students attending the Universiti Sains Malaysia. Data were
collected over three weeks during July and August of 2011.
The sample size was calculated using the formula for estimat-
ing a single proportion for 95% confidence. Based on the re-
sults of a study of undergraduate dental students at the King
Saud University, College of Dentistry, in Riyadh, Saudi Ara-
bia (7), we estimated that the prevalence of halitosis among
Malaysian students would be 44%. We also estimated that
a sample size of 263 students would yield a precision of 0.6
(6%). To account for a 15% non-response rate, we decided
on a final sample size of 300 students. A non-proportionate
stratified random sampling method was used for sample se-
lection. All undergraduate students in years 1 to 4 studying
at the Universiti Sains Malaysia Health Campus were eligi-
ble, with students who did not give consent and those in the
final year of study excluded. One hundred students attend-
ing the School of Medical Sciences, 100 attending the School
of Dental Sciences and 100 attending the School of Health
Sciences were invited to participate in the study. Written in-
formed consent was obtained from all students prior to par-
ticipation in the study. This study was approved by the Re-
search and Ethics Committee (Human) of Universiti Sains
Malaysia [(USMKK/PPP/JEPeM 236.4(1.13)].

Self-perceived halitosis was assessed by the hand-over-
mouth technique, performed before meals to prevent inter-
ference from food odor. The respondents were instructed not
to brush their teeth using toothpaste or rinse their mouth
with mouthwash for at least eight hours before the test, since
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ci su prekrili usta i nos objema rukama, izdahnuli normalno
i pokusali osjetiti vonj iz usta. Kako bi se osigurala to¢nost,
postupak je ponovljen tri puta.

Nakon testa izdaha ispitanici su ispunili upitnik (7) ko-
jim se procjenjivala uocena halitoza i ostali oralni ¢cimbenici.
Prije nego $to su sudionici ispunili upitnik, on je bio, kako bi
pitanja bila Sto jasnija, testiran na 15 studenata koji nisu bili
ukljuceni u istrazivanje. Nakon toga su, na osnovi povratnih
informacija, u¢injene potrebne izmjene. Kona¢ni oblik upit-
nika koristenog u ovom istrazivanju nalazi se na slici 1. Upit-
nik podinje pitanjem jeste li lo§ zadah osjetili tijekom testa
rukama preko usta. Problem je poblize objasnjen dodatnim
pitanjima o eventualnoj terapiji i utjecaju zadaha na drustve-
ni zivot. Ispitanici su opisali i svoje oralno-higijenske navike,
poput ¢etkanja zuba, koristenja zubnog konca, ¢etkanja je-
zika i koriStenja vodica za ispiranje usta. Potencijalni oralni
uzroci halitoze odredivali su se prema navikama pusenja ispi-
tanika te uo¢enim oralnim problemima poput karijesa, krva-
renja desni i naslaga na jeziku.

Dobiveni podaci analizirani su u programskom paketu
Windows software (verzija 18,0; Statistical Package for Soci-
al Sciences - SPSS Inc, Chicago). Izracunavali su se aritme-
ticka sredina i standardna devijacija (SD) za numericke vari-
jable, kao dob (godine), a za kategorijske varijable racunali su
se frekvencija i postotak. Hi-kvadrat test koristen je za odre-
divanje ¢imbenika povezanih sa samoopazenom halitozom.
Ti ¢cimbenici takoder su odredeni jednostavnom logistickom
regresijskom analizom. Usporedili smo i utjecaj halitoze na
oralno-higijenske navike dentalnih i nedentalnih studenara.
Stupanj znacajnosti postavljen je na 0,05.

Prikaz 1. Upitnik za odredivanje samoopazene halitoze
Figure 1

I (breathe out). Do you have bad breath?

The questionnaire used to determine self-perceived halitosis

Stavite desni dlan pred usta i izdahnite. Imate li zadah? ® Put your right palm in front of your mouth and exhale
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flavors in these products may mask any oral malodor. Just
prior to performing the procedure, the respondents were
asked to clean their hands thoroughly with clean water. Use
of scented soap or other hand cleansing products were not
allowed. The respondents were told to cup both hands over
their mouth and nose, breathe out normally and smell the
breath from the mouth once. The procedure was repeated
three times to ensure accuracy.

Following the breath test, the respondents were asked to
complete a self-administered questionnaire (7) assessing per-
ceived halitosis and the presence of associated intra-oral factors.
Prior to administration, the questionnaire was pre-tested on 15
students who were not involved in the study to ensure clarity
of the contents. Necessary modifications were made based on
feedback. The final version of the closed-ended questionnaire
used in this study is shown in Figure 1. The questionnaire be-
gins with an item requiring each respondent to judge whether
bad breath was present during the previous hand-over-mouth
test. Several subsequent items explored the problem further,
including questions on treatment received and interference
with social life. The respondents also reported their oral hy-
giene practices, such as tooth brushing, flossing, tongue brush-
ing and use of mouthwash. The presence of potential intra-oral
causes of halitosis was determined by investigating each respon-
dent’s smoking habits and perceived oral health problems, such
as dental caries, gingival bleeding and tongue coating.

Data were entered and analyzed using the Statistical
Package for Social Sciences (SPSS) for Windows software
(version 18.0; SPSS Inc, Chicago). Mean and standard de-
viation (SD) were calculated for numerical variables (age),
and frequency and percentage were calculated for categori-
cal variables. The chi-square test was used to determine fac-

0 Dae Yes | 0Ne e No

Je li vam dr. med. dent. kontrolirao zadah? * Have you ever had an examination for bad breath by your dentist?

0 Dae Yes | 0 Nee No

0 Dae Yes | 0 Nee* No

have bad breath?

2
3. | Jeli to utinio obiteljski lije¢nik? * Have you ever had an examination for bad breath by your physician?
4

Je li vas ¢lan obitelji ili prijatelj upozorio na zadah?  Have you ever been told by a family member or friend that you

0 Dae Yes | 0Nee No

N

Jeste li imali odredenu terapiju zbog zadaha? * Have you ever received any treatment for bad breath?

0 Dae Yes | o0 Nee No

6. | Jeli zadah posljednjih mjeseci utjecao na va$ drustveni Zivot? ® In the last month, did your breath interfere with your social life? | 0 Da ® Yes | 0 Ne ® No

breath)? (please mark the answer)

U koje doba dana osjecate najjaci zadah? (oznacite odgovor krizi¢em) ¢ At what time during the day do you feel your breath is the worst (bad

0 Nakon budenja * After waking up

0 ako sam umoran ¢ When tired

O poslijepodne ® Afternoon

O ako sam gladan ® When hungry

0 dok radim ¢ During work

O cijeli dan © All day

0 ako sam Zedan * When thirsty

O ujutro * Morning

O tijekom razgovora s ljudima ¢ While talking with other people

9. | Cetkate li zube barem dva puta na dan? * Do you brush your teeth at least 2 times every day?

O Dae Yes | 0Nee* No

10. | Koristite li se redovito zubnim koncem? ¢ Do you use dental floss regularly?

O Dae Yes | 0 Nee No

11. | Koristite li se redovito vodicom za ispiranje usta? * Do you use mouthwash regularly?

O Dae Yes | 0Nee No

12. | Koristite li se redovito ¢ackalicama? ¢ Do you use a toothpick regularly?

0 Dae Yes | o0 Nee No

13. | Cetkate i jezik? ® Do you brush your tongue?

0 Dae Yes | 0 Ne* No

14. | Zvatete li #vakaée gume? » Do you chew chewing gum?

0 Dae Yes | 0 Nee No

15. | Pusite li? * Do you smoke?

O Dae Yes | 0Nee No

16. | Imate li pokvarene (karijesom o$te¢ene) zube? * Do you have tooth decay (dental caries)?

0Dae Yes | 0Nee No

17. | Krvare li vam desni? ® Do you have bleeding gums?

0 Dae Yes | o0 Nee No

18. | Je li va jezik prekriven bijelim ili Zutim naslagama? ® Is your tongue coated with white or yellowish deposits?

o Dae Yes | 0 Nee No

139
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Rezultati

Aritmeticka sredina dobi ispitanika iznosila je 21,7 godi-
na (SD 1,75), a medu njima su bile 202 (67,3 %) studentice.
Glavne etnicke skupine bili su Malajci (48 %) i Kinezi (45,3
%). Iskustvo povezano s halitozom, oralno-higijenskim na-
vikama i prisutno$¢u povezanih oralno-zdravstvenih proble-
ma, prikazano je u tablici 1. Prevalencija samoopazene ha-

Halitoza kod studenata medicine na sveucilistu Sains Malasya

tors associated with self-perceived halitosis. Factors influenc-
ing self-perceived halitosis were also determined using simple
logistic regression analysis. In addition, we compared the im-
pact of halitosis and oral hygiene practices in dental and non-
dental students. The level of significance was set at 0.05.

Results

The mean age of the respondents was 21.7 years (SD
1.75), and 202 (67.3%) were female. The main ethnic
groups were Malay (48.0%) and Chinese (45.3%). Per-
ceived experiences related to halitosis, oral hygiene practic-
es and presence of associated oral health problems, as report-
ed by the respondents, are shown in Table 1. The prevalence

Tablica 1. Uocena halitoza, oralno-higijenske navike i oralno-zdravstveni problemi ispitanika (n=300)

Table1  Perceived halitosis, oral hygiene practice and oral health problems of respondents (n=300)

varijabla ¢ Variable ﬁ;kvencq as (%)

‘requency

Osjetili ste halitozu?  Perceived halitosis
Da e Yes 39 (13.0)
Ne ¢ No 261 (87.0)
Je li vam dr. med. dent testirao zadah? ¢ Examined for bad breath by dentist
Da * Yes 34 (11.3)
Ne ¢ No 266 (88.7)
Je li vam lije¢nik opée medicine testirao zadah? ® Examined for bad breath by physician
Da ¢ Yes 7 (2.3)
Ne ¢ No 293 97.7)
Na zadah je upozorio ¢lan obitelji i prijatelj? * Being told by a family member and friend of bad breath
Da e Yes 16 (5.3)
Ne ¢ No 284 (94.7)
Jeste li ve¢ lijecili zadah? ¢ Ever received any treatment for bad breath
Da e Yes 13 (4.3)
Ne * No 287 (95.7)
Utjece li zadah na drustveni Zivot? * Breath interferes with social life
Da e Yes 28 (9.3)
Ne ¢ No 272 (90.7)
Dio dana kada je zadah najjaci* ¢ Time during the day when breath was the worst*
nakon budenja * After waking up 239 (79.7)
u slu¢aju gladi ® When hungry 36 (12.0)
u slucaju zedi ® When thirsty 84 (28.0)
u slu¢aju razgovora * When talking 6 (2.0)
u slu¢aju umora *When tired 14 (4.7)
tijekom rada ® During work 3 (1.0)
ujutro * Morning 13 (4.3)
poslijepodne ¢ Afternoon 12 (4.0)
Oralno-higijenske navike ¢ Oral hygiene practice
Cetkanje zuba dva puta na dan ® Tooth brushing twice a day 300 (100.0)
redovito koritenje zubnog konca ¢ Regular flossing 59 (19.7)
redovito koristenje vodica za ispiranje usta * Regular mouthwash use 126 (42.0)
Cetkanje jezika ¢ Tongue brushing 212 (70.7)
Oralne navike * Oral habit
zvakanje Zvaka¢e gume ¢ Chew chewing gum 52 (17.3)
pusenje * Smoking 3 (1.0)
Opazeni oralni problemi ¢ Perceived oral problems
zubni karijes ® Dental caries 106 (35.3)
krvarenje gingive ® Gingival bleeding 78 (26.0)
oblozZeni jezik * Coated tongue 88 (29.3)

* Ukupan zbroj nije 100% jer su ispitanici odabirali vise od jednog odgovora ¢ Total is not 100% because participants might have chosen more than one

answer
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Tablica 2. Cimbenici povezani sa samoopazenom halitozom (n=300)

Table2  Factors associated with self-reported halitosis (n=300)
Samoopazena halitoza ® Self-perceived halitosis X2 "
Varijable ¢ Variable Da * Yes Ne ¢ No statistic* PV;’ e:lanSt *
n % n % (d.£) vaue

Spol ¢ Sex
muski * Male 13 (13.3) 85 867) | 0.009 (1) 0.924
7enski ¢ Female 26 (12.9) 176 (87.1)

Studij * Course
dentalne medicine ® Dental 5 (5.0 95 (95.0)
medicine * Medical 11 (11.0) 89 (89.0) 11.733 (2) 0.003
zdravstvenih znanosti ¢ Health Sciences 23 (23.0) 77 (77.0)

Redovito ¢iS¢enje koncem (flosanje) ¢ Regular flossing
Da ¢ Yes 4 (6.8) 55 (93.2) 2.513 (1) 0.113
Ne ¢ No 35 (14.5) 206 (85.5)

Redovito koristenje vodica za ispiranje ® Regular mouthwash use
Da * Yes 8 6.3) 118 93.7) | 8.496 (1) 0.004
Ne * No 31 (17.8) 143 (822)

Cetkanje jezika * Tongue brushing
Da ® Yes 19 9.0) 193 (91.0) 10.418 (1) 0.001
Ne ¢ No 20 (22.7) 68 (77.3)

Zvakanje #vakacih guma ¢ Chew chewing gum
Da * Yes 5 (9.6) 47 (90.4) 0.637 (1) 0.425
Ne ¢ No 34 (13.7) 214 (86.3)

Zubni karijes ¢ Dental caries
Da e Yes 17 (16.0) 89 (84.0) 1.337 (1) 0.247
Ne ¢ No 22 (11.3) 172 (88.7)

Gingivno krvarenje ¢ Gingival bleeding
Da * Yes 16 (20.5) 62 (79.5) 5.260 (1) 0.022
Ne ¢ No 23 (10.4) 199 (89.6)

Naslage na jeziku ® Tongue coating
Da* Yes 17 (19.3) 71 (8.07) 4.935 (1) 0.036
Ne * No 2 (10.4) 190 (89.6)

*Hi-kvadrat test na nezavisnost ® Chi-square test for independence

litoze bila je 13 posto. Oko Cetiri posto ispitanika zbog tog
je problema ve¢ imalo odredenu terapiju. To¢no 79,7 posto
sudionika izjavilo je da halitozu uglavnom osje¢a nakon ju-
tarnjeg budenja. Samo troje medu njima (1 %) bili su ak-
tivni pusadi. Svi ispitanici tvrdili su da ¢etkaju zube dva pu-
ta na dan.

Cimbenici povezani s halitozom navedeni su u tablici 2.
Samoopazena halitoza bila je mnogo rjeda medu studenti-
ma dentalne medicine, nego onima iz medicine i zdravstve-
nih znanosti (p=0,003). Kad je rije¢ o oralno-higijenskim
navikama, studenti koji se ne koriste vodicom za ispiranje
usta, niti ne Cetkaju jezik bili su podlozniji halitozi (vodica
P=0,004 i cetkanje jezika =0,001). Krvarenja iz desni i na-
slage na jeziku usko su povezani s halitozom (vodica P=0,022
i Cetkanje jezika P=0,036).

Rezultati jednostavne logisticke regresijske analize ¢im-
benika povezanih sa samoopazenom halitozom nalaze se
u tablici 3. Za studente dentalne medicine vjerojatnost za
uocavanje halitoze bila je znatno niza negoli kod studena-
ta medicine i zdravstvenih znanosti (nedentalni studenti)
(OR=0,34, 95 % CI: 0,12, 0,95). Halitoza je bila manje vje-

rojatna medu studentima koji su se redovito koristili vodi-

of self-perceived halitosis was 13.0%. About 4.0% of the re-
spondents were being treated for the problem. Among the
respondents, 79.7% reported that halitosis was more notice-
able after waking up. Only 3 of our respondents (1.0%) were
active smokers. All respondents (100.0%) claimed to brush
their teeth twice a day.

Factors associated with halitosis are given in Table 2. Self-
reported halitosis was significantly lower among dental stu-
dents than medical and health sciences students (P=0.003).
As for oral hygiene practice, students who did not use mouth-
wash and practice tongue brushing were significantly more
likely to report halitosis (P=0.004 and P=0.001 respectively).
The presence of gingival bleeding and tongue coating were
significantly associated with halitosis (P=0.022 and P=0.036
respectively).

Results of simple logistic regression analysis of factors as-
sociated with self-reported halitosis are shown in Table 3. For
dental students, the odds of reporting halitosis were signifi-
cantly lower than for medical and health sciences students
(non-dental students) (OR=0.34, 95%CI: 0.12, 0.95). Low-
er odds of reporting halitosis were also characteristic for stu-

dents who used mouthwash regularly (OR=0.40, 95% CI:
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Tablica 3. Cimbenici povezani sa samoopazenom halitozom s pomocu jednostavne logisticke regresijske analize

Table 3  Factors associated with self-reported halitosis by simple logistic regression analysis
Varijable ¢ Variables Crude OR 95% CI P vrijednost ® P value
Studij * Course
dentalne medicine ¢ Dental 0.34 0.12,0.95 0.039
nedentalni ® Non-dental 1.00
Redovito koriStenje vodica za ispiranje usta ® Regular mouthwash use
Da e Yes 0.40 0.17,0.93 0.033
Ne ¢ No 1.00
Cetkanje jezika * Tongue brushing
Da e Yes 0.40 0.20, 0.83 0.014
Ne ¢ No 1.00
Gingivno krvarenje ¢ Gingival bleeding
Ne ¢ No 0.63 0.30, 1.33 0.228
Da e Yes 1.00
Naslage na jeziku ® Tongue coating
Ne * No 0.62 0.29, 1,31 0.210
Da e Yes 1.00
Tablica 4. Utjecaj halitoze i oralno-higijenskih navika na studente dentalne medicine i drugih studija (n=300)
Table 4  Impact of halitosis and oral hygiene practices in dental and non-dental students (n=300)
dentalni . . . X2 statistic *
entalni studenti ® Dental nedentalni studenti ® Non- (d.£) P yritednost ®
Varijable ¢ Variable students dental students P] "
value
n | % n | %
Zadah utice na drustveni zivot ® Bad breath interferes with social life
Da e Yes 3 (10.7) 25 (89.3) 7.110 (1) 0.008
Ne ¢ No 97 (35.7) 175 (64.3)
Redovito ¢iS¢enje koncem ¢ Regular flossing
Da e Yes 36 (61.0) 23 (39.0) 25.329 (1) <0.001
Ne ¢ No 64 (26.6) 177 (73.4)
Redovito koriStenje vodica za ispiranje usta ® Regular mouthwash use
Da ¢ Yes 47 (37.3) 79 (62.7) 1.539 (1) 0.215
Ne ¢ No 53 (30.5) 121 (69.5)
Redovito cetkanje jezika ® Regular tongue brushing
Da ¢ Yes 77 (36.3) 135 (63.7) 2.903 (1) 0.088
Ne ¢ No 23 (26.1) 65 (73.9)

*Hi-kvadrat test za nezavisnost ® Chi-square test for independence

com za ispiranje usta (OR=0,40, 95 % CI: 0,7, 0,93) i ¢etkali
jezik (OR=0,40, 95 % CI: 0,20, 0,83). Kod studenata s krva-
renjem iz gingivnog sulkusa veca je vjerojatnost za nastanak
halitoze (OR=0,63, 95 % CI: 0,30, 1,33) nego kod onih koji
taj simptom nisu imali (OR=0,62, 95 % CI: 0,29, 1,31).

Tablica 4. pokazuje utjecaj halitoze na oralno-higijenske
navike dentalnih i nedentalnih studenata. Ustanovili smo da
je vise nedentalnih studenata opazilo kako i koliko lo§ zadah
utjece na njihov drustveni zivot (P=0,008). I jo$ nesto, re-
dovito koristenje zubnog konca bilo je ¢esée medu studenti-
ma dentalne medicine (P<0,001). No, i dentalni i nedental-
ni studenti koristili su se vodicama za ispiranje usta i etkali
su jezik.

0.17, 0.93) and brushed their tongue (OR=0.40, 95%ClI:
0.20, 0.83). On the other hand, students with gingival bleed-
ing and tongue coating had higher odds of reporting halito-
sis than those who did not have the problems (OR=0.63,
95%CI: 0.30, 1.33 and OR=0.62, 95%CI: 0.29, 1.31 re-
spectively).

Table 4 shows the impact of halitosis and oral hygiene
practices in dental and non-dental students. We found that
more non-dental students reported that their bad breath in-
terfered with the social life than dental students (P=0.008).
In addition, flossing practice was significantly more common
in dental students (P<0.001). Mouth wash use and tongue
brushing did not differ among dental and non-dental stu-
dents.
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Rasprava

Halitoza je javnozdravstveni problem. Premda je preva-
lencija halitoze i s njom povezanih ¢imbenika uocena kod
mnogih kulturoloski razli¢itih populacija, malo je podataka
o toj tegobi u Maleziji. Ustanovili smo da 13 posto od 300
dodiplomskih studenata na SveuciliStu Sains Malaysia ima
halitozu, $to je niza prevalencija negoli na vroclavskom Me-
dicinskom fakultetu (Poljska) (24 %) (8).

Ustanovili smo takoder da prevalencija samoopazene ha-
litoze varira izmedu muskaraca i zena. U nekim istrazivanji-
ma istice se da je halitoza mnogo ¢es¢a kod zena (2, 6, 9). Mi,
pak, nismo pronasli zna¢ajnu razliku samoopazene halitoze
kod muskaraca (13,3 %) u odnosu prema zenama (12,9 %),
$to je sli¢no istrazivanju obavljenom nakon pregleda stude-
nata Stomatoloskog fakulteta Sveucilista kralja Sauda, u Sa-
udijskoj Arabiji, gdje takoder nije bila znatno razlicita preva-
lencija halitoze izmedu muskaraca i Zena (7). Za razliku od
nasih rezultata, u istrazivanju Fakulteta dentalne medicine u
Bagdadu, percepcija samoopazene halitoze razlikovala se kod
muskaraca (44 %) i zena (32 %) (10). To isto ustanovljeno
je i u Poljskoj na vroclavskom Medicinskom fakultetu gdje je
halitoza uoc¢ena kod 29 posto muskaraca i 19 posto Zena.

Vedina pojedinaca ne osjeca svoj dah, a na problem ha-
litoze upozoravaju ih bliski prijatelji i ¢lanovi obitelji (11).
Ustanovili smo da su 5,3 posto malezijskih studenata o pro-
blemu halitoze obavijestili ¢lanovi obitelji ili prijatelji, a kod
11,3 posto dijagnosticirao ju je lije¢nik dentalne medicine.
Samo ih je 4,3 posto podvrgnuto terapiji. Pojedinci koji vje-
ruju da imaju zadah iz usta mogu poceti izbjegavati drustve-
ne interakcije i odnose (7, 12). Oko 95 studenata izjavilo je
da halitoza nepovoljno utjece na njihov drustveni Zivot, $to
je visi postotak nego u Saudijskoj Arabiji (4 — 6 %) gdje su
ispitanici istaknuli da zadah nepovoljno utjece i na drustvene
odnose i na odnose na poslu (7). Zbog toga bi studenti s ha-
litozom trebali potraziti profesionalnu pomo¢.

Zadah iz oralne $upljine nakon budenja uobicajen je me-
du tim studentima i zabiljezen je kod 79,9 posto ispitanika.
Ovi rezultati mogu se usporediti s onima dobivenima u Bag-
dadu gdje je ve¢ina studenata (78 %) i studentica (62 %) na-
vela da osjecaju halitozu nakon jutarnjeg budenja (10). To je
dosta uobicajeno jer se tijekom spavanja smanjuje koli¢ina
sline, a to omogucuje proliferaciju bakterija koje otpustaju
neugodne plinove pa se osjeca njihov zadah nakon budenja
(13). Zadah zbog Zedi ili gladi navelo je 28 posto muskara-
ca i 12 posto zena u ispitnoj skupini. Naime, izlu¢ivanje sli-
ne smanjuje se ako je osoba zedna ili gladna (9). To se oso-
bito uoc¢ava kod muslimana tijekom mjeseca ramazana kada
satima ne piju i ne jedu. No vonj koji pritom nastaje ne tre-
ba smatrati zadahom.

Zadah iz usta povezan je s lo§im oralnim zdravljem (14).
Karijes, gingivitis i naslage na jeziku pridonose halitozi (1, 2,
4,12, 15). Krvarenje iz gingivnog sulkusa i naslage na jezi-
ku navelo je vise od cetvrtine nasih studenata, a ta su stanja
usko povezana sa samoopazenom halitozom. I jos nesto, lo-
$a higijena takoder je povezana s halitozom jer nakupljanje
bakterijskog plaka u usnoj Supljini, primjerice u parodon-
tnim dZepovima, na povrsini jezika ili na aproksimalnoj po-
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Discussion

Halitosis is a social health problem. Although the preva-
lence rates of halitosis and its associated factors have been re-
ported across culturally diverse populations, little is known
about halitosis in Malaysia. We found that 13% of a sample
of 300 undergraduate students at the Universiti Sains Ma-
laysia perceived themselves as having halitosis, a lower preva-
lence than that reported among students of Wroctaw Medi-
cal University in Poland (24%) (8).

The prevalence of self-reported halitosis among males
and females has been found to vary. Some studies found that
significantly higher percentages of female subjects reported
halitosis (2,6,9). In contrast, we found that self-reported hal-
itosis did not significantly differ between males (13.3%) and
females (12.9%), a finding similar to that of a study of dental
students at King Saud University in Saudi Arabia, in which
the prevalence of self-reported halitosis did not differ be-
tween male and female students (7). On the other hand, self-
perception of halitosis was significantly different between
male (44%) and female (32%) undergraduates at the Col-
lege of Dentistry University of Baghdad (10). Likewise, more
male students (29%) reported to have halitosis than female
(19%) in Wroctaw Medical University, Poland (8).

Most individuals do not smell their own breath and the
problem of halitosis is frequently brought to their attention
by close friends and family members (11). We found that
5.3% of Malaysian students were informed of having halito-
sis by family members and friends, and some (11.3%) were
diagnosed by their dentist. However, only 4.3% were be-
ing treated for this condition. Individuals who believe they
have bad breath may avoid social interactions and relations
(7,12). About 9% of our students claimed that halitosis had
interfered with their social life, a higher percentage than the
4-6% of individuals in Saudi Arabia (7) who claimed that
bad breath had interfered with social interactions at work.
These findings indicate that students with self-reported hali-
tosis may require professional help.

Oral malodor upon wakening was common among these
students, being reported by 79.7% of the individuals sur-
veyed. This finding is comparable with a study in Baghdad
which reported that the majority of male students (78%) and
female students (62%) had halitosis after waking up in the
morning (10). This is quite normal, since salivary flow de-
creases during sleep allowing the proliferation of oral bac-
teria that release unpleasant gases in awakening breath (13).
Malodor due to thirst and hunger were reported by 28% and
12% of participants, respectively. Saliva production is re-
duced when a person is thirsty or hungry (9); this is particu-
larly noticeable among Muslims during the month of Rama-
dan who abstain from drinking and eating for many hours.
Odors arising from this condition, however, should not be
regarded as true malodor.

Oral malodor has been associated with poor oral health
status (14). Dental caries, gingivitis and coated tongue were
among the factors contributing to halitosis (1, 2, 4, 12, 15).
Gingival bleeding and tongue coating were reported by more
than a quarter of our students, and these conditions were sig-
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vr$ini zuba, mogu pogodovati neugodnom zadahu. Cetkanjc
zuba i koristenje zubnog konca moze smanjiti broj mikroor-
ganizama u usnoj Supljini, pa tako i zadah. Istrazivanjem me-
du pacijentima u Kuvajtu pronadeno je da je ¢etkanje zuba
rjede od jedanput na dan glavni ¢imbenik samoopazene ha-
litoze (OR = 2,68; 95,% CI = 1,83, 3,92; p<0,001) (2). Is-
pitanici u naSem istrazivanju — studenti medicine, dentalne
medicine i zdravstvenih znanosti, imali su dobru oralnu higi-
jenu i svi su tvrdili da svaki dan dva puta ¢etkaju zube. Samo
19,7 posto studenata tvrdilo je da se redovito koristi zubnim
koncem, $to je nizi postotak nego kod libijskih studenata (
21 %) i zdravstvenih radnika koji kazu da ga redovito rabe
(9). Ni u jednom istrazivanju koritenje zubnog konca nije
povezano sa samoopazenom halitozom.

Op¢enito, vodice za ispiranje usta smanjivale su zadah
(16). Ustanovili smo da studenti koji se redovito koriste vo-
dicom za ispiranje usta rjede osjecaju halitozu nego oni ko-
ji je ne upotrebljavaju. Vodice za ispiranje usta s antibakte-
rijskim tvarima, poput klorheksidina i cetlipiridijeva klorida,
mogu smanjiti broj bakterija koje stvaraju halitozu na jeziku,
a vodice s kloridnim dioksidom i cinkom mogu u¢inkovito
neutralizirati sumporne mirisne komponente (17).

Ostaci hrane, zajedno s mikroorganizmima na dorzumu
jezika, i zubne naslage vjerojatno su odgovorne za vise od 90
posto slu¢ajeva halitoze (18). Cetkanje ili struganje jezika po-
kazalo se u¢inkovitim u smanjenju bakterija na dorzumu je-
zika i tim se postupkom moze smanjiti halitoza (19). Oko 70
posto nasih studenata ima naviku cetkanja jezika, $to je po-
vezano s rjedom ucestalo$¢u halitoze. Slicne podatke dobili
su i drugi istrazivaci (2, 20).

Gumonm za zvakanje takoder se moze kontrolirati zadah
jer zvakanjem se mehanicki uklanjaju zubne naslage (21).

Moramo istaknuti da su zvakaée gume uglavnom osvje-
zavajuce i mogu prekriti zadah. Neke imaju i aktivne kom-
ponente poput ksilitola koji takoder smanjuje zubne nasla-
ge (22). Premda oko 52 posto studenata u ovom istrazivanju
vaCe gume, ta navika nije znatnije smanjila stupanj samoo-
pazene halitoze.

Ustanovili smo da su studenti dentalne medicine rjede
uocavali halitozu negoli studenti medicine i zdravstvenih
znanosti. Zbog toga je viSe nedentalnih studenata izjavilo
da vonj iz usta utjece na njihov drustveni zivot. Veéi posto-
tak studenata dentalne medicine nego onih nedentalnih, na-
veo je da se redovito koristi zubnim koncem. Nasi rezultati u
skladu su s rezultatima istrazivanja u Udaipuru u Indiji, gdje
je ustanovljeno da je koristenje zubnog konca ¢es¢e medu
studentima dentalne medicine (23). Takoder je istaknuto da
je koriStenje dodatnih sredstava za oralnu higjjenu, kao vodi-
ca za ispiranje usta i zubnog konca, ¢es¢e medu studentima
dentalne medicine u Poljskoj (83%) (8). Ti podaci upuéuju
na to da su studenti dentalne medicine motiviraniji za odr-
zavanje oralne higijene. Na njihove oralno-higijenske navike
moglo je utjecati i njihovo stru¢no obrazovanje (24).

Bududi da je za istrazivanje koristen upitnik za procjenu
opazenog vonja iz usta i oralnih zdravstvenih problema, re-
zultati se trebaju oprezno interpretirati. Ovo istrazivanje mo-
Ze se smatrati pocetnim, kad je rije¢ o problemu halitoze u
Maleziji. Potrebna su daljnja istrazivanja i jo§ objektivnije
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nificantly associated with self-reported halitosis. In addition,
poor oral hygiene has been associated with halitosis, as the ac-
cumulation of bacterial plaque in stagnant areas of the mouth,
such as the periodontal pockets, tongue surface, and interprox-
imal areas between the teeth, can promote the formation of
malodor. Tooth brushing and flossing can reduce the number
of microorganisms in the oral cavity, thereby reducing mal-
odor. A study among Kuwaiti patients found that tooth brush-
ing less than once daily was the factor most strongly associated
with self-perceived halitosis (OR = 2.68; 95% CI = 1.83, 3.92;
p<0.001) (2). The subjects in our present study, who were
medical, dental and health sciences students, seemed to have
good oral hygiene, as all claimed to brush their teeth twice per
day on a daily basis. Only 19.7% of the students, however,
claimed they regularly flossed their teeth, a percentage lower
than the 21% of Libyan students and workers who reported
flossing regularly (9). In neither that study nor ours, however,
was flossing associated with self-reported halitosis.

In general, mouthwashes have been proven beneficial in
reducing oral malodor (16). We found that students who
regularly used mouthwash were less likely to report halito-
sis than those who did not. Mouthwashes that contain an-
tibacterial agents, such as chlorhexidine and cetylpyridini-
um chloride, may reduce the numbers of halitosis-producing
bacteria on the tongue, and mouthwashes containing chlo-
rine dioxide- and zinc may be effective in neutralizing smelly
sulfur compounds (17).

Oral debris, together with microbes on the dorsum of the
tongue and dental plaque, are probably responsible for more
than 90% of cases of halitosis in the mouth (18). Tongue
brushing or tongue scraping has been shown effective in re-
ducing bacteria on the dorsum of tongue and thereby may
reduce halitosis (19). About 70% of our students brushed
their tongues, a habit significantly associated with a lower
rate of halitosis. Similar findings have been reported else-
where (2, 20).

Chewing gum may also control oral malodor, in that the
chewing motion may mechanically remove dental plaque
(21). In addition, chewing gums normally have fresh flavors
that may mask oral malodor, and some may contain active
ingredients, such as xylitol, that have been shown to reduce
dental plaque (22). Although about 52% of the students in
this study chewed gum, this habit was not associated with a
reduced rate of self-reported halitosis.

We found that dental students were less likely to report
halitosis than medical and health science students. Conse-
quently, more non-dental students admitted that oral mal-
odour interfered with their social life. A higher percentage of
dental than non-dental students flossed regularly. Our find-
ing is consistent with the results of a study from Udaipur,
India, which found that the use of dental floss was signif-
icantly higher among dental students (23). Similarly, sup-
plementary oral hygiene products such as mouthwash and
dental floss were more commonly used by the dental stu-
dents (83%) in Poland (8). These findings suggest that dental
students were more motivated in maintaining their oral hy-
giene. Their dental education may have influenced their oral
hygiene practices (24).
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metode za mjerenje varijabli povezanih s halitozom. Osobi-
to se klinicki oralni pregledi mogu iskoristiti za odredivanje
oralnoga zdravstvenog statusa, a halitoza se moze dijagnosti-
cirati komercijalnim uredajem kao $to je halimetar®.

Zakljucak

Ovim popre¢nim istrazivanjem ustanovljeno je da je 13
posto studenata zdravstvenih studija na Malezijskom sveudi-
listu osjetilo zadah. Problem je bio ¢es¢i medu nedentalnim
studentima, u odnosu prema studentima dentalne medicine.
Ustanovili smo da su krvarenje desni i naslage na jeziku po-
vezane sa samoopazenom halitozom. Studenti koji se redovi-
to koriste vodicom za ispiranje usta i redovito cetkaju jezik,
manje su ugrozeni halitozom nego oni koji to ne ¢ine. Do-
bra oralna higijena pridonosi pravilnom funkcioniranju tijela
kao cjeline. Premda djelatnici u zdravstvenim zanimanjima,
ukljucujudi studente dentalne medicine, imaju veée znanje o
oralnom zdravlju, uopée ga nije tesko postici jer najvise ovisi
o njezi pojedinca kod kuce. Profesionalna njega i motivacija
za koriStenje oralno-higijenskih pomagala studentima je op-
¢enito prijeko potrebna, a posebice onima nedentalnima.
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Since the present study used a questionnaire to assess
perceived oral malodor and oral health problems, the results
should be interpreted with caution. However, this study can
be regarded as foundational on the problem of halitosis in
Malaysia. Further studies are needed, using more objective
methods to measure variables associated with halitosis. In
particular, clinical oral examinations may be utilized to de-
termine oral health status, and halitosis can be diagnosed us-
ing standard devices such as the Halimeter”.

Conclusion

This cross-sectional study found that 13% of undergrad-
uate students in health-related courses at a Malaysian univer-
sity reported bad breath. The problem was more common
among non-dental than dental students. We found that gum
bleeding and tongue coating were significantly associated
with self-reported halitosis. Students who used mouthwash
regularly and brushed their tongues had lower odds of report-
ing halitosis than those who did not. Good oral health and
oral hygiene contribute to proper functioning of the body as
a whole. Although oral health professionals including dental
students may have greater oral health knowledge and skills, it
is actually not very difficult to attain good oral health, which
mostly depends on self-care at home. Professional care and
motivation to use oral hygiene aids are required for students
in general, particularly for non-dental students.
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Objective: To determine the prevalence of self-reported halitosis and its associated factors
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among undergraduate students at the Universiti Sains Malaysia. Methods: In this cross-sectional

study, a self-administered questionnaire, assessing self-reported halitosis and its associated fac-
tors, was administered to 300 undergraduate students, 100 per group in the dental, medical and
health sciences courses. Results: The mean age of the students was 21.7 years (SD 1.75), and 202
(67.3%) were female. Self-reported halitosis by hand-on-mouth technique was reported by 13.0%
of the students, with 9.3% of students reporting that bad breath interfered with their social life.
Most students (79.7%) experienced their worst breath after waking up. Dental students were less
likely to report halitosis than medical and health sciences students (non-dental students) (OR =
0.34, Cl = 0.12, 0.95). Students who used mouthwash regularly and brushed their tongues were
also less likely to report halitosis. However, the prevalence of halitosis was higher among stu-
dents with gingival bleeding and tongue coating than among those without. Conclusion: Halitosis
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is more common among non-dental than among dental students. Factors associated with halito-

sis include gingival bleeding and tongue coating. Regular use of mouthwash and tongue brushing
were beneficial in preventing halitosis. Professional care and motivation in the use of oral hygiene

aids are recommended for students.
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Malaysia
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